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e f f o r t  i n  o rde r  t h a t  we can see just wkat a r e a  we a r e  t a l k i n g  about. 
F i r s t  of a l l ,  t h e  space explora t ion  is d iv ided  ingo two major ca tegor ies :  
m i l i t a r y  and c i v i l i a n .  
space e f f o r t  because, f o r  one t h i n s ,  i t  is h igh ly  c l a s s i - f i ed  and secondly, I 
know very  l i t t l e  about  it. 
e f f o r t ,  which i n  t h e  United S t a t e s  is a : :a ln  iiivided i n t o  two genera l  cate- 
g o r i e s  of  nanned and u m z n n d .  
f a m i l i a r  wi th  ou r  nanned space e f f o r t  which s u c c e s s f u l l y  completed t h e  
E!ercury Program i n  o r b i t i n g  a number of a s t r o n a u t s  around t h e  e a r t h  and w i l l  
I ' m  no t  going to say  anything about t h e  m i l i t a r y  
On tiiz o t h e r  s i d e  we have t h e  c i v i l i a r ,  sglace 
The  c zer,erel p a b l i c  i s  probably t h e  c o s t  
be followed wi th in  t h i s  decade,according t o  p lans ,  e s t a b l i s h i n g  some k ind  of  
manned exp lo ra t ion  of t h e  moon, The unnanned 
space e f f o r t s  aga in  can be broken down i n t o  seve ra l  ca t egor i e s ;  t h e s e  a r e ,  
Th i s  i s  t h e  program, Appollo. 
t h e  exp lo ra t ion  of t h e  p l ane ta ry  system, t h e  e x p l o r a t i o n  of t h e  r.ocn, and 
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t h e  explbra t?on .of  t h e  e a r t h  i n  t h e  ea r ths  r e l a t i o n s h i p  t o  t h e  sun and the  
sun's p l a n e t a r y  system. The missicr;  cf Zke GSFC i n  Greenbel t ,  Kd., j u s t  
o u t s i d e  ::ashington, D. C., is mafnly concerned with t h i s  las t  a r e a  of 
research  - t h a t  is, s c i e n t i f i c  sateilites o f  t h e  e a r t h  and o c c a s i c n a ; l y  of 
t h e  rIOOi1 i n  support  of ou r  zener? i 
knowledge about  t h e  universe .  Sz b. 121: 1 ~ 2  tail.:  a t o u t  s c i e n t i f i c  ..A-~:- l i t e s  i n  
-:2,;1*?-~2 'ar : ;athering scientific 
- .  
t h i s  con tex t  today, we  are talkir .4 ?bout sat,ilites mainly about L:, 
some of which may be i n  t h e  reg+,-., %?E 2t.o r ,ocn, and g e n e r a l l y  C O T ~ C ~ : ; I S ~  wi th  
sora t ype  of  s c i e n t i f i c  research.  
sa te l l i t es  o f  t h e  e a r t h  
s a r t h ,  bu t  
Tliere a r e  indeed a number o f  o t h e r  unnanned 
which are concerned with,  f i rs t  of  a l l  suppor t ing  
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i n t o  t h i s  category. As S'n sure you understand, t h e r e  a r e  c e r t a i n  
r a d i a t i o n  p r o b l e m  o r  hazards  concerned with i n t e r p l a n e t a r y  t r a v e l  . 
Before t h e s e  can be s u c c e s s f u l l y  circumvented, t h e s e  hazards  m i s t  be 
i n v e s t i g a t e d  and means f o r  n u l l i f y i n g  t h e i r  e f f e c t s  detercined.  A good 
b i t  of our s c i e n t i f i c  i n v e s t i g a t i o n  has t h i s  p r a c t i c a l  a i m .  A .ler 
ca tegory  of  s a t e l l i t e s  of the  e a r t h  which we w i l l  n o t  be discuss ing  t h i s  
morning are so-called ? 'appl icat iont7 sa t , ? l i i t e s .  
T i ros  and Xirnbus s a t e l l i t e s  which are  concerned wit95 cc t eo ro lozy  ( o r  
weather) and t h e  Relay, Echo, and Syncoin s a t e l l i t k g  which are concerned 
Thg e a r e  t h e  f z x i l i a r  z 
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with  comunica  t i o n s  . . .  
So now we can concen t r a t e  on some s c i e n t i f i c - s a t e l l i t e s .  These 
aga in  we  d iv ide  i n t o  d i f f e r e n t  ca t egor i e s  depending on t h e i r  missions,  and 
w e  can also nake a subd iv l s ion  on ~ h - 3  basis of complexi ty  and s i z e ;  f o r  
exaiaple: a s  t o  mission,  t h e r e  a r c  s a t e i l i C e s  xhich n r e  desigile: tc s tudy  
the  atnosphere o f  t h e  e a r t h  an.. I;; ; z r u c ~ t r c .  Tkere a r e  sate1l i :ss  
c a r r y i n g  exper inents  which a r e  desianec t o  ncasure  t h e  rragnetic f i e l d  of  
t he  e a r t h  and e n e r g e t i c  p a r t i c l e s  such as cosrnic r ays ,  e l e c t r o n s ,  p io t rons ,  
etc. 
which i s  t o  s tudy  earth-sun r e l a t i o n s h i p s  and t o  ga the r  knowledge 
concerning t h e  sun, i t s  s p e c t r a ,  i t s  coxposi t ion.  A s  you read abour these  
va.rious s a t e l l i t e s  i n  t h e  newspapers, you g e n e r a l l y  f i n d  tta': die cype of  
s a t e l l i t e  t h a t  we're concerned vitfi this Liorninz usua l ly  c a r r y s  sone popular  
naiie such a s  Explorer  XI1 o r  so-1: s u c h  des igna t ion .  The e z l i c s t  o f  t hese  
sate1 lites, s t a r t i n g  off with  t h e  Van:asrd s a t e l l i t e ,  which was ~ : i e  p recu r so r  
of t h e  Goddard s e r i e s ,  w e r e  very ~1-2211 s a t e l l i i c s  which were g e n e r a l l y  
And t h e r e  is  another  whole c l a s s  o f  S a t e l l i t e s ,  rhe  z a i n  purpose o f  
I . .  . I  
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designed f o r  sone s p e c i a l  purpose. The i n i t i a l  '$anguard s a t e l l i t e ,  f o r  
exzmple, had a very p r i m i t i v e  t e l e r x t r y  sys:er;-, and i t s  n a i n  u t i l i t y  was 
j.n ncasu r ing  t h e  c h a r a c t e r i s t i c s  of  space a s  evi lenced  by t h e  drag i n  i t s  
o r b i t  of the atmosphere and i n  tlie pe r tu rba t ions  o f  t h e  o r b i t  due t o  t he  
e?:. 
. I i 
i r r e g u l a r i t y  of the shape of t h e  ear th .  A s  a successor  t o  t h i s  s s t e l l i t e  ,I- 1 &. i 
had been a n m b e r  of s a t e l l i t e s  w i t h  so-ca:.led :;coc!ctic s a t e l l i t e s  designeg:,  ; j 
r e c e n t  ones, have tended t o  be c a l l e d  ?:oSservatories'T because c f  t h e  v a r i e t y  
of func t ions  t h a t  they  p e r f o m e d  and t h e  very l a t e s t  generat ior?  of s a t e l l i t e s ,  
the f i r s t  of which was launched a few ~onths azo, was t h e  so-cal led o r b i t i n s  
GeopLysical Observatory, nick-named K O .  Another s e r i e s  o f  t h i s  genera l  
n a t u r e  of l a r g e  complicated s a t c i l i t e s  I s  Lhe Orb i t ing  Solar Observatory and 
aga in  the Orb i t ing  .&tmixaLd 3Lssrt:aary. ' L e  concept  oE t h e  observz tory  
s a t e l l i t e s  Is t h a t  t h e r e  w i l l  be scileuuled 3 number of  lazgc s ~ : t e ? ; i t e s  
being launched a t  more-or-less regular  i n t e r v a l s .  Ezcli r;-crtc:li~c 1.511 be 
a b l e  t o  accomaodate a r e l a t i v e l y  1 a r ~ : e  ::E::i;cZ of expe r i aen t s ;  I:zril3ps a s  
l a r g e  2s twenty o r  even f o r t y ,  and t h a t  as numerous u n i v e r s i t i e s  arid 
r e sea rche r s  t h r o u ~ h o u t  t h e  United S t a t e s  2nd t h e  wor ld  g e t  experiments ready, 
they  s Z ? l  be  scheduled t o  f l y  on one o f  t hese  r egu la r  observa tory  f l i g h t s  
of  t he  p a r t i c u l a r  ca tegory  t h a t  the  2::pcrixent f i t s  in to .  I n  a d d i t i o n ,  t h e r e  
remains a n m b e r  of s a t e l l i t e s  :,7tLich cont inue t o  be launched t o  c a r r y  o u t  
s p e c i f i c  miss ions ,  and a t  t h e  p re sen t  the, i t  i s  d i f f i c u l t  t o  szy how t h e  
p ropor t ion  of space research  w i l l  be  cni-r icd o u t  In t h e  f u t u r e ;  whcther i t  
w i l l  be by l a r g e  obse rva to r i e s  o r  a l a r g e r  nu::?acr of m a l l  s a t e l l i c e s  
designed for  s p e c i f i c  missions. 
Tile reasons f o r  g iv ing  you t h i s  r a t h e r  lei-igthy prearnble T;:; T-,G s e t  t h e  
s t a g e  t o  show you why t h e r e  are  E Srea t :  v a r i e t y  o f  t e l e x t r y  ;jsteiis u s e d  i n  
s c i e n t i f i c  s a t e l l i t e s .  Due to t h z  v a r i e t y  of s i z e ,  miss ions ,  coxplexi ty  of 
s a t e l l i t e s ,  t h e r e  are a number of te lemetry systems used on thcm. 
The f i r s t  s a t e l l i t e s  used vers ions  o€ t h e  s t anda rd  rocke t  range t e l eme t ry  
systeris of which R</FlJ PAX and ESDX a re  typ ica l .  As a s e p a r a t e  development of 
t h e  Vanguard s a t e l l i t e ,  was a tgije of t z l a x e t r y  which has come t c  be known as 
Pulse  Frequency fiodulation, o r  P X L  A Z Z  cf tiiese s y s t e ~ s  had tended t o  go 
throuxh a pe r iod  of deve?oarcnZ 23 t h e  s z 2 e l l i c e  technology ha; cevelopecl, 
with t h e  r e s u l t  o f  t h e r e  being a g r e a t  var- le ty  of s a t e l l i t e  telen-tlers, none 
of  which, a t  t h e  p r e s e n t  moment, are c o q l e t s l y  s tandardized.  Tkc second 
outs tanding  c h a r a c t e r i s t i c  of s a t e l l i t e  t e l e x t r y  i s  t h e  q u a n t i t i e s  of d a t a  
involved which must be c a r r i e d  by the  t e l eme t ry  system. For e x a q l e ,  on 
t h e  ae r i a l  s a t e l l i t e  during a year ' s  expected l i f e  i n  o r b i t ,  we expected a 
naximuni of 15 x 10 da ta  p i n t s  t o  be t r ansmi t t ed ;  now S e r i a l  was a r e l a t i v e l y  S 
cornplex s a t e l l i t e  having roughly a ha l f  dozen e x p a r i r e n t s  aboa. -nd i t  
t r a n s m i t t e d  f i f t y  samples oE data -,er second dur ing  t h e  t i m e  t h a t  i t  was 
t r ansmi t t i ng .  Ler us c o n t r a s t  Aer ia l  v i t h  OSO, which has  t h e  c a p a b i l i t y  
of t ransrr t i t t ing 7000 d a t a  p o i n t s  p e r  second cont inuous ly  f o r  a f u l l  
year.  Now i s  Aerial could t r ansmi t  app-oximately 10 d a t a  p o i n t s  f o r  every 
person i n  t h e  United S t a t e s  during i t s  l i f e  t i n e ,  you can imagine t h e  
q u a n t i t y  of da t a  which would 3e t r a n m l t t e d  by t h e  Orb i t ing  Geophysical 
Observatory. Now, because of t h z  very large q u a n t i t y  o f  d a t a  expected from 
these  satellites, it  was very e s r i y  GecidcZ that t h e  only  f e a s i b l e  means f o r  
handl ing  t h i s  d a t a  exped i t ious ly  and p u t Z L l i s  i t  i n  a form which ki071ld be use- 
f u l  t o  the experimenter would ;?2 ;iy ce~i!i-c:ltomitic or automatic  ncans. The 
t h e  p r e s e n t  t i m e  i s  d i g i r a l  COR~C,:~:. Scr ~ 1 ~ 2  f i r s t  s t e p  i n  t h e  jii.:~ i s  to 
en te red  i n  the d i t i s a l  computer. 
d i g i t i z i n g  lines or sometimes si,?na! proccssing l i n e s  and 2n acronjqii has  
been coined f r o m  t h e m  a t  GodeazL - w refsr :o then as tile STAX L i n e s  
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'Tiiese crsnsiaring devices  zze Leriiied 
s tanding  f o r  SaZe I I i ilc Tzl  e n e t r  y &atonat ic Zeduc ti on Sys ten. 
These S " i 3  Lines t ake  t h e  t e l m e f r y  s i g z a l s  which have been recorded a t  
s t a t i o n s  throughout t h e  world a t  teelemtry r e w i v i n g  s t a t i o n s  an:! t k z r e  
recorded on magnetic t a p e  which i s  s c n t  back t o  the United S ta t e s .  These 
magnetic t apes  are played on analog tape reproducing rnachines i n t o  t h e  STAYS 
Lines €or signal processing. 
steps: F i r s t ,  there is t h e  so-cal led s i g n a l  cond i t ione r ,  The occas ion  for 
t h e  s i g n a l  cond i t ione r  is due t o  t h e  f a c t  that most s c i e n t i f i c  s a t e l l i t e  
te le inetry i s  rece ived  a t  a very l o w  signal-to-noise r a t i o .  This  i n  t u r n  i s  
due t o  t h e  f ac t  t h a t  s c i e n t i f i c  satellitcs being small a r e  s e v e r e l y  ZirniteS 
i n  the  m o u n t  o f  power t h a t  they can e:<pcn.i i n  sending back t h e  in fo rna t ion ,  
i n  zcldi t ion t o  which the  d i s t ances  covered ;nzy r u n  up i n t o  the huzdi-2d.s o f  
thousands of m i l e s .  The signal corxiicicner then i s  some kind of 2r-vLce xhich 
i s  used for  f i l t e r i n g  n o i s e  and e n h a n c f n ~  Cha signal-to-noise r a t t o  so t h a t  
t h e  s i z n a l  can be p rope r ly  d i z i t i z t r : .  
t h e  STAT3 Line i s  synchronizing. 
sanplifig ra te  and e s t a b l i s h i n s  a k z x c  G; rc lczence  i n  t h e  Gata +o t h a t  d a t a  xhich 
This  signal process ing  c o n s i s t s  of s e v e r a l  
Tk-c .;-zcr?,! rnajcr func t ion  Ferformed by 
s> xhro.~i::f:?g c o n s i s t s  o f  recover ing  the  
has  been t h e  mult ip lexed  can be "i,cn separa ted  i n t o  its or i s ina :  co i i s t i t uen t  p a r t .  
Once t h e  t e l a x e t r y  s i g n a l  has been condi t ioned and synchronized i t  i s  
digltlzcd 2nd p u t  i n  a buf fe r ,  Thc b u f f e r  i s  sixply a magnetic c o r e  memry; 
. i  
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t h e  funczion of  rihich i s  to provide a teZp3rai-y ctoraze t o  ~ a k e  up f o r  t h e  
f a c t  t h a t  d a t a  flows i n t o  it a t  ane  r a t e  and r.tust be read oat of i t  onto a 
d i g i t a l  magnetic tape  a t  sor,e h ighe r  ra te .  The STAX$ Line then  r ece ives  
t e l e n e t r y  s i g n a l s  on analog tapes and d i g i t i z e s  them and places then  on 
d i g i t a l  magnetic tapes s u i t a b l e  for conputei  en t ry ,  
necessary  to t h i s  process  i s  t o  decode a t i n e  s i g n a l  which has  g e n e r a l l y  
been p!ncecl on t h e  t a p e  i n  the  t e l e a e t r y  s t a t i o n  and prope r ly  decoded and 
formatted and i n t c r l e a d  i t  with Cic da:a on  zhe d i ; i t a l  madnetic tape.  
purpose af  this i s  t h a t  i n  any e:t?eei:rt!nt 01 space the ex2e r inen tc r  wishes 
t o  be  zble t o  accu ra t e ly  Zefiiie ?i< dctd Ir, t e r n s  of  i t s  1ocatic.n. Xow 
s i n c e  the d a t a  i s  n o t  recc iv23  : T i t i :  a l ac i l t ion  tag, t h e  time of  It; recep- 
t i o n  i s  recorded along with it, Sor:s t l r e  E . ~ ; C T  t h e  :act then  o f  ccceiving 
t h e  da t a ,  w e  can determine fro= the s a t e l l i r e  i t s  p o s i t i o n  i n  sF'ace as a 
func t ion  of t i m e  and then us ing  icts orbital . ! ~ t a  we can zorrelat:: our  
experimental  d a t a  wi th  t h e  o r b i t a l  posL'cion ; ? s i n s t  the c o m n  r.cnominator 
of  t i m e .  1;ow a l l  o f  t h i s  rxy souzf ircA-y st:nT,htformrd, 3 u t  o:ir %king 
;;hlcl. I T:ish t o  impress upon yo3 i s  th?  fnct that t h i s  sys ten  G: process ing  
da ta  as descr ibed  so f a r  evolved r a t h c r  slo::ly and i s  s t i l l  i n  a process  of  
evolu t ion ,  
new sc ience ;  it is changing r a p i l l y  every day,  and t h e r e  are a whole host of  
The one o t h c r  dimension. 
The 
Space technology i s  a nev a r t ;  mountin;: ex2eriixents i n  space i s  a 
technolo,;ical problems involve6 i n  the  process ing  of t h i s  data - '-:fd run 
hand-in-hand wi th  t h e  bas i c  s c i c a t i f i c  p r o b l e r s  criiic'n we are  rr;, in; t o  e s t a b l i s h  
nbout t h e  e a r t h  i n  wliicli we l i v e  2nd t h e  universe  t h a t  i t  i n h a b i t s ,  so t h a t  
as I desc r ibe  an  a u t o c a t i c  telen2ti-y reduct ion system and were T t o  show you 
p i c t u r e s  of it, you m i g h t  ge: t!ic i d e 2  that b e r e  w e  have e s t a b l i s h c d  f a c t s  
and t h a t  perhaps one might t h ink  t h z t  m s t  of the  proS1cns involved i n  
processir ,g  telerrietry d a t a  Save alrczdy tlccri so lved  and t h i s  i s  indeed 
very f a r  from t h e  case. I f  t h c r c  i s  one i d e a  t h a t  I would l i k e  t o  convey 
t o  you h e r e  today, it is t h a t  t h i s  is a cha l l ang ing  area i n  e l e c t r o n i c  
technology, It may n o t  be as g1aTorous o r  a t t r a c t ;  as much n o t i c e  from 
t h e  p u b l i c  as an a s t r o n a u t  docs i n  o rb ic ing  t h e  e a r t h  o r  f l y i n g  t o  t h e  
noon, however, t h e r e  is a g r e a t  dea l  of u s e f u l  s c i e n t i f i c  work t o  be done 
i n  t h i s  f i e l d ,  
Following t h e  automatic  d i a i t i z i n g  process  i n  the  S T A X  Lines,  we 
conpu ter 
ta!:e t h e  d i g i t a l  n a g n e t i c j t a p e s  and put them on a u t o r a t i c  d i g i t a l  
computers f o r  a purpose of f u r t h e r  processing the  data .  The f i r s t  s t ep ,  
of course,  i s  i n  what n i g h t  be  tcnned a q u a l i t y  c o n t r o l  func t ion .  
D i g i t a l  computers are machines WliiCY. r equ i r e  a very  h i$  unifonrli!-y o f  
nncr, produce a :~niEom, 
product  f o r  t h e  co rpu te r  t o  w:?: 2rox 3e i .q  confuse3, so 
our  f i r s t  s t e p  i n  t k e  d i z i t a l  c c : y . ~ ~ z ~ i s  cu?l:n-? .> data ,  S T R O O ~ ~ ~ R ~ ;  da’in, 
srioothin,: t ine,  and rear ranging  . i a ~ a  i n  ~ l - i z  s v t t a b i e  form f o r  its 
f u r t h e r  processing with i h e  d i g i t a l  conputer. Cnce t h i s  has Scen aclifeved 
t o  an adequate  degree,  it i s  necessary  t h a t  t h e  d a t a  which belonzs t o  
each ind iv idua l  experimenter nust 5c sngrcga ted  and p laced  on a sepa ra t e  
d i g i t a l  Tiapetic t ape  so t h a t  i t  zal; 5c :9vcn  t o  tLc c o r r e c t  r e c i 2 i c n t .  
This  i s  necessary f o r  a v a r i e t y  o f  x a s m s .  7irst of all, i x s t  mpe-S.zenters  
would no t  want t o  h v e  t h e i r  d a t a  a.i::ed i n  with t he  d a t a  or’ eve“- A -’-?  .. . - -  _-  
experimenter i n  such a way t h a t  i t  I K I U ? ~  Ei. difficult f o r  I i i r i  t o  retrieve h i s  
G b I i  data, and secondly, sone experimenters do not wish o t h e r  experirncnters 
t o  see  t h e i r  da t a ,  SO t h a t  rztlicr 2x1 ;fl.72 each experimenter a ccc;? of  
done i n  what i s  c a l l e d  a < e c o ~ t 1 t a t i i ~ ,  opx .? t ion .  I n  the  case  o f  tiis OGC) 
s a t e l l i t e ,  for example, w e  conc o f f  of the STARS Line with t h e  ? < ; i t a 1  
tape ,  p u t  it on a l a r g e  d i g i t a l  coipu+-?r,  go tkrough q u a l i t y  c o n t i c l  and 
decom, and cone ou t  with as  Eany as  tventy  d i g i t a l  tapes,  each cor . ta ining 
the d a t a  f o r  one experimenter,  These t apes  ere then sen t  o r  n a i l e d  t o  t h e  
c q e r i n e n t e r  for f u r t h e r  d a t a  processing 2nd ana lys i s .  The u l t i m t e  
a5.n of an experimenter,  of  course ,  i s  t o  detem.ine sonething f r o n  his 
d a t a  t h a t  can be publ ished i n  a s c l c n t l f i c  j o c x a l ,  so t h a t  t he  5r;ncdiate 
end t o  h i s  e,xpcrinent i s  t o  t zkc  ?.j’s l z ? ~ ?  z e r i c s  o f  r .unbus  which c o n s t i t u t e s  
h i s  da t a ,  reduce i t  t o  some o r d e r  1:hich can f in5  as a bas i s  of  s m c  
i nduc t ions  of h i s  r ep resen t  t h e  r e s u l t s  O f  h i s  experiments i n  a -.“il,‘ication, 
a c h a r t ,  o r  a graph o r  desc r ipc ioa  o f  sor:e phys ica l  se t  o f  f a c t s ,  end t h e  
r educ t ion  o f  t h i s  da t a  from h i s  d a t a  tape involves  a s u r p r i s i n g l y  l a r g e  and 
va r i ed  number o f  ope ra t ions  ,?gain gzi1eiiill>- ,lone on a la rge  s c a l e  d i g i t a l  
computer. 
Now, l e t  us  f o r  a moment look back then  over t h e  whole  f i e l d  -.f 
s a t e l l i t e  te lemet ry  da t a  p iocess ing  i n  t r y i n g  t o  o u t l i n e  w;7at some of  t h e  
p rob lec  areas are .  F i r s t  of  a l l ,  t he re  a r e  o rgan iza t iona l  problem;; t h a t  
i s ,  we are j u s t  ga in ing  e ,qe r i cnce  i n  the  s e t t i n g  up of c rgan iza t ions  which 
can handle  exped i t ious ly  l a r g e  q u n n r t t i e s  of  d z t a  of a very heterozcneous 
na tu re ,  s o  we have prob1err.s i n  organizaizion ar,d manazcnent of  n n n i s g  a new 
s c i e n t i f i c  endeavor, and t r u l y  the da ta  process ing  i s  a new s c i e n t i f i c  and 
ens ince r ing  endeavor. Next we havc a s e r i e s  o f  re la ted problcms o f  determining 
t h e  mosr  aiivantageous type  of te le :=ctry system t o  use  f o r  a s p e c i f i c  type  of 
Zara o r  d sp,ecir-‘ic cype of  S a t e i l L t c ,  
p r e s e n t l y  engaging t h e  a t t e n t i o n  of 2 lar;;e iiurtber o f  s c i e n t i s t s  and engineers .  
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Third ly ,  i n  t h e  reduct ion  of this L a t a  OZCE I C  reaches Che centra:  63 ta  
p rocess ing  area, t h z r e  e x i s t s  a i:unbsr o f  p l a n s  o f  a t t a c k  on how to zeduce 
t h e  datn.  You've heard ne desc r ibe  the STiiXEi Lines, wkfch i s  an - x t e x t i c  
1 
. I  
4 
d i g i t i z i n g ,  s i g n a l  condi t ion ing ,  bu f fe r ing  machine. Bur t h e r e  a r e  .i 
ques t ions  as to whether t h i s  is t k  o p t i x m  way i n  which t h i s  d a t a  could 
be processed. The nex t  l o g i c a l  s t e p  ox t h i s  s r o b l e n  i s  t o  have these  
automatic  l i n e s  o p e r a t e  under con t ro l  of a d i g i t a l  cornputer i n  such a way 
1 
t h a t  t h e  process  can  be va r i ed  e i t h e r  by t h s  will of t h e  ope ra to r  by 
beforehand,or a p r i o r i  I tnowled~e oi' as the  resu l t  of an adap t ive  p,ocess 
9 
i n  t h e  processor  i t s e l f ,  and as p a r t  of t h t s  gensra l  p rob lea  o f  t he  k ind  
of equipment t o  use,  we have the discuss ion  being mooaed as t o  whether we 
should use a gene ra l  purpose machine or a s p e c r a l  purpose machine. There 
are t e c h n i c a l  a rgmer i t s  as t o  thn, s a t i s f a c t o r i n e s s  of each approach,ns t o  
t h e  c o s t  of each approachsand as t o  Che expediency of  each approach, We 
f i n d  t h a t  t h e  d e t e r x i n a t i o n  of ttic type of  d a t a  r educ t ion  system we a r e  
going t o  u s e  involves  a knowledge of f i r s t  o f  a l l ,  t h e  experirnent, t he  
s a t e l l i t e ,  t h e  telerneter, t h e  da t a  rcduct ion zachine ,  and t h e  i n t e n t  on 
' I  
t h e  p a r t  o f  t h e  experimenter as to ~ k s t  122 waiiCS co acconpl ish.  
I 
